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PRnfiRSfi FOR TH F PREPARATION OF 1^.4 -TRTA7QIJN^-ONE 

DERIVATIVES 

The present invention relates to a process for the preparation of 
5 l,2,4-triazolin-5-one derivatives which are useful as intermediates in the 
synthesis of therapeutic agents. In particular, the present invention 
relates to the preparation of the compound 3-chloromethyl-l,2,4-triazolin- 
5-one. 

Compounds of formula (A), below, which are described in 
10 International patent specification No. WO 95/16679 (published 22nd June 
1995), are potent and selective substance P (or neurokinin-1) receptor 
antagonists. 




15 

wherein 

R2 and R3 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ealtyl, 

20 (3) Gtealkenyl, and 

(4) phenyl; 

R«, R 7 and R8 are independently selected from the group consisting of. 

(1) hydrogen, 

(2) Cwalkyl, 
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(3) fiuoro, 

(4) chloro, 

(5) bromo, 



5 



(6) iodo, and 

(7) -CF 3 ; 



R 11 , R 12 and R 13 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ealkyl, 

(3) fluoro, 



bis(trifluoromet±Lyl^ 

lH,4H-l,2,4-tria2»lo)methyl)morpholine is a potent, long-lasting, 
nonpeptide substance P antagonist based upon its ability to displace 
P^Dsubstance P from human NKi receptors (see Hale et aL, J. Med. 

20 Chenu (1998) 41, 4607). This compound is, therefore, a potential 

therapeutic candidate for a range of afflictions including chemotherapy- 
induced emesis, depression and anxiety. 

International patent specification No. WO 95/16679 describes the 
preparation of 2-(J2)-(l^J2H3,5-bis(trifluoromethyl)phenyl)ethoxy 

25 fluorophenyl)-4-(3-(5K>xo-lH,4H^^ 

(hereinafter referred to as Compound A), which has the structure: 



10 



(4) chloro, 

(5) bromo, 

(6) iodo, and 

(7) -CF 3 ; and 



15 



Z is Ci^alkyL 

In particular, the compound 2-(R)-(l-CRM3,5- 
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Compound A 



by a two-step process starting from 2-(B)-(l-(BK3,5-bis(trifluorometliyl)- 
phenyl)e&o^)-3-(SH4-fluoropnenyl)morpholine. With reference to 
Examples 70 and 75 in WO 95/16679, Compound A is prepared as follows: 




y- 



5 



Compound A 
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More recently, International Patent Publication No. WO 99/65900 
(published 23 December 1999) described a convenient, efficient process 
which utilizes a one-step alkylation with 3-chloromethyl-l,2,4-triazolin-5- 
one. The synthesis of the chloromethyltriazolinone 1 is described in 

5 Examples 2 and 3 of WO 99/65900 which used the base-catalysed 

cyclisation of an acyl semicarbazide (Scheme 1). Hence, benzyloxyacetyl 
chloride was condensed with semicarbazide hydrochloride under modified 
Schotten-Baumann conditions to give crude adduct 2. This was not 
purified but, instead, was heated in dilute NaOH to induce cyclisation 

10 thus giving triazolinone 3 in 60% yield from benzyloxyacetyl chloride. 

Hydrogenolytic removal of the benzyl protecting group, using ammonium 
formate as the hydrogen source, gave tbe water soluble alcohol 4 in 

excellent yield (98%). Treatment of this compound with thionyl chloride 
then afforded chloromethyltriazolinone 1 as a stable crystalline solid in 
15 87% yield. 



Scheme 1: (a) NaOH, THF/H2O (5:1), 0 °C, 2 h; (b) NaOH (2M aq), 
reflux, 5 h; (c) Pd on C, HCO2NBU, MeOH/H 2 0 (10:1), 60 °C, 4 h; (d) 
SOCb, CH3CN, 20 °C, 18 h. 

While this synthesis of the chloromethyltriazole 1 allowed the study 
of the subsequent alkylation reaction to afford Compound A, the cost of the 
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starting acid chloride and the number of steps involved detracted from its 
viability for large scale synthesis. 

There is therefore a need for a simple and efficient synthesis of 3- 
chloromethyl-l,2,4-triazolin-5-one and analogous compounds, that utilizes 
5 readily available starting materials. 

Thus, in a first aspect of the present invention, there is provided a 
process for the preparation of a compound of formula CO 




(D 

10 

wherein 

R represents hydrogen, Ci-ioalkyl, haloCi-ioalkyl or aryl; 

which comprises: 

(i) reacting a triaryl- or trialkylorthoester of formula (II) 

15 

R 




wherein each R 1 independently represents Ci-ioalkyl, or aryl, with 
semicarbazide of formula (HI) 

20 

O 

(in) 
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or a salt thereof, in an organic solvent; and 

(ii) collecting the resultant compound of formula (I). 
In the compounds of formulae (I) and (II), preferably R is hydrogen 
5 or, more particularly, a halomethyl group, especially chloromethyl. 

In the compounds of formula (II), preferably each R 1 is the same. In 
particular, R 1 is preferably a methyl group. 

A salt of the compound of formula (HI) is preferably used such as a 
halide, especially the chloride. In other words, the compound of formula 
10 (TTT) is semicarbazide.HCl - i.e. 

HgN NH, .HQ 

o 

Suitable organic solvents of use in the above reaction include 
15 alcohols. Most preferably, the above reaction is effected in methanol. 

Conveniently, the above reaction is effected at room temperature. 

According to an alternative aspect of the present invention, the 
compound of formula (I) may be prepared by the reaction of a compound of 
formula (IV) 

20 




or a salt thereof, wherein R and R 1 are as previously defined, with a 
compound of formula (III) in the presence of an alcoholic solvent. 

This reaction proceeds via the in situ formation of an orthoester of 
formula (II). Thus, in the compound of formula (IV), R 1 is preferably a 
methyl group, and the solvent is preferably methanol. 
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A salt of the compounds of formula (IV) is preferably used such as a 
halide, especially the chloride. In other words, the compound of formula 
(ILL) is semicarbazide,HCl — i.e. 




As used herein, the term "CwoalkyF as a group or part of a group, 
means a straight or branched alkyl group containing from 1 to 10 atoms. 
Particularly preferred are Ci-ealkyl groups including methyl, ethyl, 
10 n-propyl, i-propyl, n-butyl, s-butyl and t-butyl. Especially preferred is 
methyl. 

As used herein, the term ^aloCi-ioalkyr means a straight or 
branched alkyl group containing from 1 to 10 carbon atoms wherein said 
alkyl group is substituted by one or more halogen atoms. Suitable halogen 

15 atoms include chlorine, bromine or iodine, most especially chlorine. 
Preferably said alkyl group is substituted by one halogen atom. 

As used herein, the term "aryF means an aromatic radical such as 
phenyl, biphenyl or naphthyl, wherein said phenyl, biphenyl or naphthyl 
group may be optionally substituted by one, two or three groups 

20 independently selected from halogen, Ci^alkyl, Ci-salkoxy, fluoroCi-salkyl, 
fluoroCi-ealkoxy, NO*, cyano, SR a , SOR a , S02R a COR*, C02R a , CONR a R b , 
Ckealkenyl, C^ealkynyl, Ci-4alkoxyCi^alkyl or -0(CH 2 )mO-, where R a is 
hydrogen, Cwalkyl or fluoroCi^alkyl. Preferably said phenyl, bipbenyl or 
naphthyl group is optionally substituted by one or two substituents, 

25 especially none or one. Particularly preferred substituents include 
fluorine, chlorine, bromine, methyl, methoxy, trifluorometbyl and 
trifluoromethoxy. Most preferably, aryl is a phenyl group. 

According to a further aspect of the present invention, there is 
provided a method for the synthesis of the compounds described in 
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International Patent Publication No. WO 95/16679. In particular, there is 
provided a method for the synthesis of compounds of formula (A) as 
described herein. Said method comprises the preparation of a compound of 
formula (I) acco rding to the method described and claimed herein, followed 

5 by one or more synthetic steps to complete the synthesis of the desired 
compound. Suitable methods for completing the synthesis are described, 
in particular, in International Patent Publication No. WO 99/65900. 

In particular, there is provided the use of a compound of formula (I) 
when prepared according to the method described and claimed herein in 

10 the preparation of the compound 2-(R)-(l-(RM3,5-bis(trifluoromethyl)- 
phenyl)ethozy>3-(S)-(4-fluorophenyl)-4-(3-(5-oxo-lH,4H-l,2,4- 
triazolo)methyl)morpholine; and pharmaceutically acceptable salts 
thereof. 

According to a yet further aspect of the present invention, there is 
15 provided the compound 2-(RKl-(R)-(3,5-bis(trifluoromethyl)phenyl)- 
ethoxy)-3-(SW4-fluorophenyl)^ 

morpholine, or a pharmaceutically acceptable salt thereof, prepared by the 
reaction of a compound of formula (I) with 2-{i2Kl-(RM3,5- 
bis(trmuorome1%l)phenyl)ethoxy)-3^ 
20 characterised in that said compound of formula (I) is prepared according to 
the method described and claimed herein. Suitable methods for 
completing the synthesis are described, in particular, in International 
Patent Publication No. WO 99/65900. 

25 The following non-limiting examples illustrate processes according 

to the present invention: 

TTCAMPLE 1 

3-nhloTometh vM 2.4-triazolin-5-one 
30 A mixture of semicarbzide hydrochloride (5.69 Kg, 51.0 mol), 

2-cMoro-l,l,l-trimethoxy ethane (94.0 mol) and methanol (54 L) was 
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stirred at room temperature for 4 days. The solvent was then removed 
under reduced pressure and toluene (25 L) was added. The resulting 
slurry was cooled to 0°C and filtered to afford 3-cMoromethyl-l,2,4- 
triazolin-5-one (6.69 Kg, 98%) as a white solid (mp 197-199 0 O; *H NMR 
(da DMSO) 8 = 4.43 (2H, s, CHa), 11.48 (1H, s, NH) and 11.64 (1H, s NH); 
"C NMR (deDMSO) 6 = 36.9 (CICH2), 144.6 (CHaQ^N) and 156.9 
(NHCONH). The difficulty in following the reaction of such water soluble 
compounds has been overcome using the following HPLC conditions: 

Column: Waters Symmetry Shield RP8, 25cm x 4.6mm i.d. 

Column Temperature: 45°C 
Flow Rate l.Oml/min 

Solvent Programme 100% A for 15 min then 50% A for 5 min then 

100%A for 5 min. 

Solvent A 1 mL of 99.999% phosphoric acid (85 w/w%) is 

dissolved in 1 litre of water. 

Solvent B: Far U.V. HPLC grade acetonitrile is used neat in 

the solvent reservoir. 

Retention time: 7.07 min 

FHTAMPT..E 2 



1 ,9. /-Triflzolin-5-one 

A mixture of semicarbazide hydrochloride (10.0 g, 89.6 mmol), 
trimethyl orthoformate (28.5 g, 269 mmol) and methanol (100 mL) was 

15 stirred at room temperature for 2 hours. The reaction was concentrated 
under reduced pressure and then toluene (100 mL) was added and, after 
cooling to 0°C, filtration gave the title compound (7.26 g, 100%) as a white 
solid; iH NMR (de DMSO) 5 = 7.66 (1H, s, CH), 11.24 (1H, s, NH) and 
11.35 (1H, s, NH); 13 C NMR (de DMSO) 5 = 137.0 (CH2C=N) and 156.6 

20 (NHCONH). 
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A solution of 3-chloromeaiyl-l,2,4-triazoliii-5-one (3.18 g) in DMF 
(30 ml) was added over 1 hour to a slurry of 2-CRMl-<R)-(3,5- 
bis(trffluoromethyl)phenyl^ 

(RVcamphor sulfonic acid salt (15 g) and potassium carbonate (7.71 g) in 
DMF (100 ml) at 22°C. The reaction mixture was aged at 22°C for 
20 minutes, then water (400 ml) was added over 30 minutes. The 
crystallising mixture was cooled in an ice bath, aged for 30 minutes and 
the product collected by filtration. The solid title compound was washed 
with water (400 ml), air dried and dried in vacuo at 45-50°C. Yield = 
11.4 g; 98.1% HPLC w/w assay, 93.2% assay yield; (97.1A% HPLC profile). 

RTgFRREN CF. TTCAMPLE B 

Aiwoti^ Pre paration of 9-rRU1-fRV(3.5-bis(triflnoromethyl)phenyl)- 
0 fT,Av yV3-f5?U4-fluoro p^^vlV4^3-(5-oxo-1H,4H-l,2,4- 
fri a 7:n1n'>Tnethvl)morpholine 

20 (1) ttl r- Alternate Method usi^ N N-diisoT>TonvlethvlaTnine/DMF 
A solution of 3-cUoromethyl-l,2,4-triazolin-5-one (2.56 g) in DMF 
(20 ml) was added over 1 hour to a slurry of 2-(RMl-(R)-(3,5- 
bis(ti^uoromethyl)phenyl)etto 

pora-toluenesulfonic acid salt (12 g) and N^-diisopropylethylamine 
25 (5.15 g) in DMF (40 ml) at 21°C. The reaction was aged at 21-23°C for 
30 minutes, then water (120 ml) was added over 20 minutes. The 
crystallising mixture was cooled in an ice bath, aged for 30 minutes and 
the product collected by filtration. The solid title compound was washed 
with water (96 ml), air dried and dried in vacuo at 50°C. Yield = 9.65 g; 
30 99.7% isolated yield. 



5 



10 
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(2) R2:- Alternate Method using potassium carbonate/DMF, 

A solution of 3-ddorometiiyl-l,2,4-triazolin-5-one (1.40 g) in DMF 
(13.5 ml) was added over 1 hour to a slurry of 2-(R)-(l-(RX3,5- 
bis(trmuoromethyl)ph^ 

5 pam-toluenesulfonic acid salt (6.77 g) and potassium carbonate (1.55 g) in 
DMF (27 ml) at 19°C. The reaction was aged at 19-21°C for 30 minutes, 
then water (81 ml) was added over 20 minutes. The crystallising mixture 
was cooled in an ice bath, aged for 30 minutes and the product collected by 
filtration. The solid title compound was washed with water (54 ml), air 

10 dried and dried in vacuo at 50"C. Yield = 5.37 g; 98.0% HPLC w/w assay, 
96.4% assay yield. 
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CLAIMS 

1. A process for the preparation of a compound of formula 00 




O 

wherein 

R represents hydrogen, Ci-ioalkyl, haloCi-ioaltyl or aryl; 
which comprises: 

10 (i) reacting a triaryl- or trialkylorthoester of formula (II) 



R 

R x O' 



^OR 1 



R^ 
03) 



wherein each R 1 independently represents Ci-ioalkyl, or aryl, with a 
15 semicarhatide of formula (HI) 



-NH 

o 



an) 



20 



or a salt thereof, in an organic solvent; and 

(ii) collecting the resultant compound of formula (I). 
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2. A process according to Claim 1 wherein, in the compounds of 
formulae (I) and (II), R is hydrogen or a halomethyl group. 

3. A process according to Claim 2 wherein, in the compounds of 
5 formulae (I) and (II), R is a chloromethyl group. 

4. A process according to Claim 1 wherein, in the compounds of 
formula (II), each R 1 is the same. 

19 5. A process according to Claim 4 wherein each R 1 is a methyl 
group. 

6. A process according to Claim 1 wherein said compound of 
formula (HO is in the form of a halide salt. 

15 

7. A process according to Claim 6 wherein said halide salt is the 
hydrochloride salt. 

8. A process according to Claim 1 wherein said organic solvent 

20 is an alcohol. 

9. A process according to Claim 9 wherein said alcohol is 
methanol. 

25 10. A process according to Claim 1 wherein said process is 

effected at room temperature. 
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11. A process for the preparation of a compound of formula (I) 



HN^N 



(D 



wherein 

5 R represents hydrogen, Ci-ioalfcyl, haloCi-ioalkyl or aiyl; 
which comprises: 

(i) the reaction of a compound of formula (TV) 

1 

HN^OR 1 
(IV) 

10 

or a salt thereof, wherein R is as previously defined and each R 1 
independently represents Ci-ioalkyl, or aryl, with a compound of formula 
OH) 

KN NIL, 



O 



cm) 

15 



or a salt thereof, in an organic solvent; and 

(ii) collecting the resultant compound of formula (I). 



12. A process according to Claim 11 wherein, in the compound of 
20 formula (IV), R is a chloromethyl group. 
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13. A process according to Claim 11 wherein, in the compound of 
formula (IV), R 1 is a methyl group. 

14. A process according to Claim 11 wherein said compound of 
5 formula (HI) is in the form of ahalide salt. 

15. A process according to Claim 14 wherein said halide salt is 
the hydrochloride salt. 

10 16. A process according to Claim 11 wherein said organic solvent 

is an alcohol. 

A process according to Claim 16 wherein said alcohol is 
A process for the preparation of a compound of formula (A) 



R 6 




are independently selected from the group consisting of: 
hydrogen, 
Ci-6alkyl, 
C2-6alkenyl, and 



17. 

methanol. 

15 

18. 



20 wherein 
R 2 andR 3 
(1) 
(2) 
(3) 
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(4) phenyl; 

R6, and R 8 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ealkyl, 
5 (3) fluoro, 

(4) chloro, 

(5) bromo, 

(6) iodo, and 

(7) -CF 3 ; 

10 R n , R 12 and R 13 are independently selected from the group consisting of: 

(1) hydrogen, 

(2) Ci-ealkyl, 

(3) fluoro, 

(4) chloro, 
15 (5) bromq, 

(6) iodo, and 

(7) -CF 3 ; and 
Z is Ci-4alkyl; 

or a pharmaceutical^ acceptable salt thereof, 
20 wherein said process comprises the preparation of a compound of formula 
(I) according to any one of Claims 1 to 17, followed by one or more 
synthetic steps to complete the synthesis of the desired compound of 
formula (A). 

25 19- A process according to Claim 18 wherein the compound of 

formula (A) is 2-(i2Ml^M3,5-bis(t^ 

fluorophenyl)-4-(3-(5-oxo-lH,4H^ or a 

pharmaceutical^ acceptable salt thereof. 

30 20. A process according to Claim 18 or Claim 19 wherein the 

compound of formula (I) is 3-chloromethyl-l,2,4-triazolin-5-one. 
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21. The compound 2^i2Ml^M3,5-bis(trifluoromethyl)phenyl)- 
etho^)-3^SW4-fluo^ 

morpholine; or a pharmaceutically acceptable salt thereof, prepared by the 
5 reaction of 2^MUSM3,5-bis(trffl^^ 

fluorophenyl)morpholine with a compound of formula (I) 



10 wherein 

R represents hydrogen, Ci-ioalkyl, haloCi-ioalkyl or aryl; 

characterised in that said compound of formula (I) is prepared according to 

any one of Claims 1 to 17. 




(D 



15 22. The compound according to Claim 21 wherein said compound 

of formula (I) is 3-dhJoromethyl-l,2,4-triazolin-5-one. 
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